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ABSTRACT

The bimetallic alloy nanoparticle catalysts composed of Pd and Cu were synthesized for electrochemical reduction of
CO,. The effect of the catalyst composition on the CO, reduction activity and the selectivity was investigated, and at
the high Pd/Cu ratio CO; reduction to formate rather than hydrogen evolution proceeded predominantly. The
combination of Pd with Cu also changed the stability of the catalyst. By using the bimetallic catalyst, stable
reduction current was obtained in the long-term electrolysis while a monometallic Pd catalyst suffered from
deactivation due to poisoning by CO. These improvements are attributable to the electrical interaction between Pd
and Cu. The resultant lowering shift of a d-band center reduced binding strength of CO, leading to the achievement
of stable reduction of CO; with a small overpotential.
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ARTICLEINFO ABSTRACT
Keywords: We evaluated the potential of zinc rhodium oxide (ZnRh20,) as a carbon dioxide (CO,) reduction photocatalyst
Carbon dioxide reduction with the aid of triethanolamine (TEOA) as an electron donor and demonstrated that ZnRh,0, was able to reduce

Zine rhodium oxide
Gold
Triethanolamine

€O, to carbon monoxide (CO) under infrared light. Gold (Au) loading onto ZnRh20, greatly enhanced the CO;
reduction activity. Also, CO» reduction was examined over a composite of ZnRh»0, and bismuth vanadium oxide
(BisV204y) with inserted Au (ZnRh,04/Au/Bi,V0yy) using HoO as the electron source, which led to the suc-

Carbon monoxide cessful evolution of CO.

Methane

Noble metal modification of CdS—covered CulnS; electrodes for improved photoelectrochemical
activity and stability
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